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Abstract 
Tunnel and underground utility projects have gradually increased in Korea through 21st century. The use of TBMs 
(Tunnel Boring Machine) is expected to be increased due to the high demand for sustainable and eco-friendly tunnel 
construction in Korea. This paper discusses the performance and development of TBMs in Korea. The advance rates 
of TBM in tunnel construction of Korea are compared with those in tunnel construction sites of other countries. Some 
previous activities and future plan for TBM development in Korea are described. While TBM manufacturing 
techniques in Korea still remain behind the recent international cutting-edge technologies, many new government-
supported projects for TBM development will be launched in the near future. 
© 2011 Published by Elsevier Ltd.  
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1. INTRODUCTION
Tunnel and underground utility projects have gradually increased in Korea through 21st century. The total 
length of tunnels and utilities up to 2005 were approximately 1,597 km excluding life line tunnels, and are 
expected to be about 2,311 km by 2020 (Tribune 2006). 
The tunnelling methods can be classified into two methods: conventional tunnelling method and 
mechanized tunnelling method. Most tunnels in hard rock formation were excavated by drilling and 
blasting (D&B) method. Most of subway tunnels were constructed by the cut-and-cover method or 
NATM. The mechanised tunnelling, such as open TBM and shield TBM, has been adopted in recent years. 
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The tunnelling by the D&B method, the cut-and-cover method or NATM causes the problems of noise, 
ground vibration and traffic congestion. Because of the high demand for sustainable and eco-friendly 
tunnel construction in Korea, the mechanised tunnelling is expected to be in gradually increased. 
This paper discusses the performance and the current development of TBMs in Korea. The advance rates 
of TBM in tunnel construction of Korea are compared with those in tunnel construction sites of other 
countries. Some previous activities and future plan for TBM development in Korea are described. 
2. Performance of TBM in Korea 
Since the first introduction of TBM for the Gudeok waterway tunnel construction in 1985, TBM method 
has been used in a total of 78 tunnels: 36 using open TBM and 35 using shield TBM in Korea. Total 
length of open and shield TBMs up to 2005 is shown in Figure 1. Total length of TBMs is 247 km: 180 
km using open TBM and 67 km using shield TBM. 
Open TBM was used initially for waterway tunnel construction, and later its use has been increased for 
the construction of road tunnel and subway. About 53 % of open TBMs were used in the waterway tunnel 
construction, while 25 % of open TBMs were used in the road tunnel construction (Figure 2). Most of 
open TBMs had small diameters ranging from 3.5m to 6.5 m. 
Shield TBM was first introduced in 1995 for electric power cable tunnel construction in Kwangbok-dong, 
Busan. Since then, shield TBM has been used in 35 tunnel construction sites (Figure 3). Previously small-
diameter shield TBMs were used mainly for electric power and telecommunication cable tunnels, while 
recently the use of large diameter (about 8 m) TBM is increasing, for example Seoul subway line (Section 
Lot #909, 3.6 km long), Bundang Wangshipri-Chengdamdong line (extension 1.7 km), Seoul subway line 
VII (Section Lot # 703 and 704, extension 4.5 km) and Incheon international airport rink rail (extension 
1.9 km). 
One of the most important issues in TBMs is the advanced rate during the construction. Table 1 shows 
some records of TBM advance rate in a few Korean tunnel construction sites. The maximum values of 
average monthly advance rate for open and shield TBMs are 481 m and 263 m, respectively. 
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Figure 1: Tunnel length of open and shield TBMs up to 2005. 
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Figure 2: Use of open TBM. Figure 3: Use of shield TBM. 
3. Development of TBM in Korea 
Korea has a short history in the development of TBM. KT Co. Ltd. initially developed a series of micro-
tunneling TBMs for telecommunication cable tunnel construction through the innovative research project 
supported by the Ministry of Information and Communications, Korea. The TBM development of KT is 
summarized: 
(a) 1st step:  XS-2000 (2 m diameter) developed in 2000, applied to the telecommunication cable tunnel 
construction in Sokcho (144 m) and Daegu (492 m). 
(b) 2nd step: XS-1000 (1 m diameter) developed in 2002 (Figure 4), applied to the telecommunication 
cable tunnel construction in Keongju (287 m). 
(c) 3rd step: XS-500 (0.5 m diameter) developed in 2003. 
Table 1: Records of TBM advance rate 
Jukryeung 
Tunnel 
Bookak Tunnel
Busan subway 
(section 203)
Kwangju city 
rail line I 
Seoul subway 
(section 909) 
TBM Open TBM Open TBM 
Slurry Shield 
TBM
EPB Shield 
TBM
Slurry Shield 
TBM
TBM outside 
diameter (m) 
4.5 5.0 7.3 7.4 7.8 
Advance rate 
(m/day) 
48~55.2 48.0 14.4~19.0 10.1~25.9 28.1~32.9 
Average daily 
advance rate (m/day) 
16.6~17.2 10.0 1.4~5.2 0.6~9.4 5.6~6.7 
Operation rate (%) 31.2~34.6 20.8 9.7~27.4 5.9~36.3 19.9~20.4 
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Figure 4: 7 XS-1000 (KT). 
Figure 5: Linear cutting machine (KICT). 
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Figure 6: A part of KICT TBM cutterhead design software. 
In 2003, KICT (Korea Institute of Construction Technology) succeeded in setting up Linear Cutting 
Machine (LCM) system for the design of TBM cutterhead and its performance prediction (Figure 5). In 
2006, a series of NTNU testing apparatuses were also set up with the support of NTNU to enhance the 
techniques of TBM cutter head design and its advance prediction (Figure 6). Those developed techniques 
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will be extended to new government-supported research projects for TBM manufacturing technology 
development.
4. CONCLUSIONS 
The performance and development of TBMs in Korea have been presented in this paper. In addition to the 
social demands on the construction of transportation infrastructures of road, subway and railway, various 
demands on the use of underground spaces, such as waste isolation, recreational facilities, crude-oil 
storage caverns, LPG storage caverns, food storage caverns, pumped storage power plants, electric power 
tunnels, water supply reservoir tunnels and waterway tunnels, have been increased in Korea. Because of 
the high demand for sustainable and eco-friendly tunnel construction, the use of TBMs in Korea is 
expected to be gradually increasing. Even though the TBM manufacturing techniques in Korea still 
remain behind the recent international cutting-edge technologies, many new government-supported 
projects for TBM development will be launched in the near future. 
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